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E9 - ^SL&Wt&gr (%t*R3L&%i '■ ^^t^$7 3l££#ii$i#£KEpoxide Crossl inked Polysac 
charides Matrix)4Lftifc2r* ) ^ 

# 91 # * M — *I E ^ & 4b ^ ^(epoxide) J» £ it 

«.-l±*.#^.*L5t^r* ' & H %. & % tik & #1 * * ' # 
^/o^w £ *f^;&*f.^^4b^#?(polyfunctional epoxide 
compounds) ^ ^ # $fc #J ^ ^Jc flSt t ' % «. ^ • it IB & 

(hydroxy group) ^@^^Stm^^## ' III ' £ *L 

' ^ & # & #j ^ #. . w 

j& ' H-fli > *$fc&4L3**L4b^4fc£Ai-£.*« 

# ' it ffi ^ » * I 4b A 0 
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i - t^t^ (l) 

* # H £ #r « # * 4*f ' 4* # Bfl ^ - %L Vk i*. - ffi £ J- A 
ft & lb m & ^ # 7 K 'l±^St^#^4^^ vk • 



# «¥! t * : 

it a/If ^(Hyaluronic acid , HA) • ^ ;£ It S£ $L 
(uronic ac i d ) Bl fl£ Ik It ( am i no sugar) • ^ # "q* & H 
5. it W # • * 4 & it(repeating un i t ) & * D - $ 3g It tt 
t(D-glucuronic acid) AD-N- ^ % 3*j *t J© 

(D-N-acety 1 -glucosamine ) sx £-(l-3)Mi&*&/fc^^f£ 
(dimer) > #ja£-(l-4)M&j&jL*t&^4fc - i & # t 
/f^#J#>fc^#;fet&4&^&^&L^ > Jft jfc &l & it HL ifc a B a 
^ tt • Si6^At^#l^tAtAi^^ ' (§] b£ £ 

M & + ° it W % flfc. i. # ffl ^ & ft I* * 8 & 4R -ft * m if *h 
^ #f ' m it B ^ f «L * «. >i a. §& t # #i m- >& - 4£ # ait at 

^jLt^^^^^ ° 3 ^ st a /§ f n. * *r « ^ im tp & # #j 

+ #- $W*;t*.dLffi • it *- ' it ^ f B£ # & ^ - At M % 

% & (wound healing) > M. % m U *M * 32 ^ #r ^ £ 
#J - 4- #r & fc. $, #L It ( ant i -adhesion ) JSl HI #J ff 
(drug-release) J: ° 

Malson f A^US 4,716, 1 54 (1987)* *Jt**-*SL 




141 



i - (2) 

At '14 it B £ f «fe Mr ft 4L * ' jfc it B 3 f S£ 0 It ill ^ &. BPL ft ^ 
*g m(retiral) -f- % t 3& 3$ ft(viterous humor) # ^ • 

(polyfunction expoide) ^ i ^ S| (halohydrin) & & & 
S£ (epihalohydrin) j& ^ 4b #7 (halide) J% it B .fl f 
^ 5c m ffl ' « $L ffi & At 'l± it B £ f St # ft - ^ jfc # # 'J it fr] 
t "*T * ^ >Mal son #Ateffii$g]*#ffr4Li&i¥3fcat$&)& - ^ 
Ik 44 it B /i t at * t 3fc a 4b ^ #7 ' *o : 1 , 4 - T — 5£ 

— ^^K-a-^^(l,4-butanediol diglycidyl ether 

, BDDE ) » M & it Ok # 31 it B £ f at «. i& ^ ^ it B £ f at 

0 ^ 4^ i&l 3. 3% a _L . & i& 3. JSL ^ i^50 °C Bf- » >5r ^ 

& it B ^ f at J&- ft • 

Ma 1 son # A >fcW0 86/00079-* #'Jt 35^ — ft At 44 it 
m f at # It 4L $L >£r ' itb -* * 'J t tf ^ IE ® # : - ft ^ g . ^ 
* & aft ^ J6( pyrogen- free) 4l it B £ f at J& ft ' *t ft 4fc 4£ 
ffl 2 f * '14 4t |t 4t ^ #j ' A A ft SKhalohydrin) » * 
^ H(epihalohydrin) & 4b$7(halide)#£J|7it B £ f at 4l 
At $»] SL M fix # ° 

Nobuh i no A ( J ournal of Controlled Release, 
1993 » 133-143, )*^-ft*#J**ff*.*L(lipid 
microspheres) ^ £ At '14 it B £ f it # U 4t 3" * • Nobuhino 
£ A ft ^ + * ft £8. 7x1 05 ^ it B 3 * at #H N It It 4b A* 
«. * ' ^ * it m f at IU fl> ffr * 4 W ^ fcb *j ^ 2 0% ^ & +4 
' #*iAi|f4:|-B-*^iis*tjA «(polyglycerol 
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i - &WiSL*fl (3) 

polyglycidyl ether)3|ft^^* » &+#-S->fc#$f&*-B- 
it (PEPGE) M it ^ f m, 4 4 * 7t(repeat ing unit) 
4b # ft ^ fcb( molar ratio) #j A 1.0 • *b Bl M >& & 4fc ^ 

60t^/615^«^.-sr^j^$.4|'|±it^f«l#ja • 

Sakurai £ £ a # *]US 4 , 7 1 6 , 2 24 ( 1 9 8 7 , As s i gn 1 1 : 
Seikagaku Koguq CO. Ltd. ) & tf — 3* £. 61 4± it f g& 
(crosslinked hyaluronic acid)^.^.^ » jtb^-^'J + £| 
$>]( cross- 1 inker) Ji, £ T & S 41 H -ft ^ #7 
(polyfunctional epoxy compound) » ^^^^"^f^^. 
& 4b #Khalomethy loxirane) 4b #/ « £ 3t & 4b & &j 
(bis-epoxy compound) 2! £| #J > £ij *o : 1 , 2 - ( 2, 3- 

L> 

[ 1 , 2 -b i s ( 2 , 3-epoxy pr opoxy ) e thane ] '1,4-^ (2,3- 
^a^^ft,*)T^ 

[ 1 , 4-bi s(2, 3-epoxypropoxy )butane ] '1,6-^ (2,3- 
a» H * ^ *. * ) [ £. tt; 

1, 6-bi s(2, 3-epoxypropoxy)hexane ] 3l ^ i&A(bisphenol 
A ) ^ g£F (bisphenol F) 4L ~ IS * -H- >* &*(d ig 1 yc i dy 1 
ether) £ £| #j |& i£ b/§ *tifc2.*i,R,&&.4L£*Miifc 
(crosslinking index) 4/100 48 £ St it ^ -f- ^ ;& 5 - 2 0 #1 
& &t J& ' J-^^^^it^f^#*4^7jc>g:^ (water 
soluble) ^ U ffi 'l± ^.(stringy ) - 1t fr] — : ^ 1 0 & it 
^ f tit ^450 4 fhO. 2NA|Lfti#j*ft t ' # «. ffl 0. 45um 
ii«.f ttiS* ' ft #t # ^40 * -tf-lON JEL *. 4b #i **500 % *r 
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i - &*HiSity (4) 

& m ' « $ ^ ^ a Sl(epichlorohydrin) t f J-X t # ' 
^20 °C Bl ^24 >V ' ft f& fkm Bl %L & fa tiLik fc-m 

6.4 > -P§-;fa^500*?r^8$ ' m BL Mr ^ it B £ f tit >ft % $7 i& it 
ft. «. ffl Sf- & ' # f J «; *f *K i& 4± £ it B J1 f tit # # • 

# - 2fc #J m 2 & it ^ % Si A. 1 0 0 4 ft- 1 0 N A IL 4b #3 
>fc t ' AlOO $ (dixoane) /i#U4.3i^ 
1,4-T— — $S#.-B->*i* (1,4-butanediol diglycidyl 
ether) i&£**&^40°C&>!&2>hi$ . ;fa^.200 *fr#}7X • # 

1 N ^ Si t ^ ' it 3 0 0 r pm gfc <o > Sft >Rt 4fc £U & ^ & 
A H 4b #J «. ' # ffl 0 . 1 5 * ^ * * IL % 4b #3 >& yfr 

* ' *i A. S* Jft *Jc . it ^ £A jfc m > ^ft.££1.7&3L£t4± 

it B £ f Si # 44 • 

K. Tomihata # A(Biomater ial s, 1997 'vol. 18 : 
1 89-1 95 ) 4& m ^4 ^^1.5xl064Lit B ^ttit • Jl «. ffl St 
3t#L4b-&*4fe(diepoxy compound) t 3- £ ( 2* — §1- ) ^ #s ?K 
t S [poly(ethylene glycol)diglycidyl ether] Qk. 
% it B fl t Si 4i £ #J (cross linker) • Tomihata ^ A 4f it 

^ t st. & ^ itt % >& % # t ' m it B ^ f tit >m- & & m * • & m 

St *t ft, 4b ^ #7(diepoxy compound ) jja A it ^ f tit i& %L t ' 
«0.1NfltitJL0.1NIL#L4b^lS^^.^fttit*>ft.4Ltit*fe41t » 
fc*St4t#L4t^4fe^*ig#tit*fr4i.4lt#T ' *f- it B 3 f Si 4i 
£. At Si ° 

Malson & * B * #'JUS 
4, 963, 666( Ass ignee, Pharmacia AB,1 990 )t ' ^i^ — 




HI 



i > &*Jli$LW (5) 

ft Jt 54 ^ * & & (rCOOH) t & £ it ^(polysaccharides) 

# # 4^ ^ i4 >5r ^ • m & % & & ( -cooh ) 4l £ m m # • 

4o : it 8^. f ^(Hyaluronic acid ,'HA)&£.£(bi-)£,£ , r 
& S(poly functional ) %. ft 4b & to ( epoxide) ^ Ik 4± 4& # 
T-S.^ • ^/&#rtg#jJfft>£4b(epoxy-activation)4L£§i 
' ^ilb&lPt^^ ft f ^#i(gel)f ^ ' £ m m 

u n ^ itb -a. ^5 ^ t ( so i ub i e ) > & % m m ik m & 

^^&4b^#f5£BK#]*o : *| it #f * ) ' 
»**#J^-«*rt#**fc* ' It ^ i& ^ t ' itb *t ft 
>fb4L^gtm##it^t^.^>S.>Ji(cross-linking) ° Mai son 

Ma 1 son & ;8fr *t * *•] + 4l * #L #J *» T : HfO^i^flf 
ifc( 3* ^ * *3xl06) ' * H6 * *f- 4l0. 5% A ft 4b 4ft % ^ Ml 
3 « ;fa^2£;fr^l,4-T — Sl^SS^-a-SAa* 
( 1 , 4-butanediol diglycidyl ether » BDDE ) ^ ^ 
3 • 46 ^(shaking) Kb & • # » *b * >& # ^ it *f f" • «. ffl 
& IS * it *f 24 * • it *f 4 3 ft. #J «. «t *fr A £5. 5 ' 

# $F jfc * #t #J ^ $1 2> * & # /& ^ ifr # m(petr i dish) • 
^Sa^#T^*^2^. ' /£ it "Ml * # * 'l±(water 
insoluble) 4l it B % f 31 JK ( f i 1 m ) • 

DE Belder^A^tWO 8 6 / 0 0 9 1 2 + * # ?f - 3ft J55r jh ^ 
«ftft.^^ifc4LJ*«(gel)4LHL#^* - *b*J**ft'ft**jfc 
& ( -COOH ) 4L£MtM#*t'it91*ifc'tiL;a£'r£&tt 
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JE. > %tWtSLBfi (6) 

f ^ ^ #/(polyfunctional epoxide) &l it B £ f ' a< 
^ £ £| it B 3 f 8£ flf It ' *t # # «t # # «. * fc. *h & jfc It 

^#r^(IR) ' -fel 745cm-l it * * » *.(ester) _LC = 0 4l «l i|fc 
•>£ o f ^.j ^ i| T : tiL mO. 4 & * ± MbSxlQS JL&W It 

#3 a ' * a 4 * & is * * • it a £ f fit >& ^ a # 

(solid content) ^ ^10% • I2']>a|t ' ;faA0.6jtl,4-T 
gf. ^..^ 7jc -y- is£ ( 1 , 4-butanediol diglycidyl ether 

• BDDE) 3t % 4b & ^(epoxide) » it # t # AO. 15 $ # ^ 
g£fi£(glacial acetic acid) • it iSL & to ^6 0 -70 °C 2. & Pal 
& m 1 5 * > ^ /fc it f g£ j£ |t o 

Nobuh i ko ^ A( Journa 1 of Controlled Release, 
1992 •vol.22:105-106)»5F-ltjft*S.*Hi*'flfat* 
& >5r • Nobuhiko £ A jft it B fl f S& Ifc 1 N ft & 4b m %L 

t ' & & a ^ 4 * -g" it m & 2 o % & it a £ f s& 

* ' #^A6^^2>^^6-6|-iit>Ai| (ethylene 
glycol diglycidyl ether 'EGDGE)^£-fcM*#$g*-a->* 
8€ ( po 1 y g 1 y cero 1 polyglycidyl ether > PGPGE ) ^ % 4b 
a to ' ^60 °C T & >!i 1 5 ^ # > # fj £ & *t it B £ f 9 

It • 

Mais on # A WO 90/09401-1- t ^ ^ — 3£ £ it 
B fl t i£ # 3£ ^ & ' ifc * *'J & 4# i # # ^ # & ffl ^ 3Mt a 
#/(phosphorus-containing reagent) #ic 4; it B £ f i& ^ 5. 

Mai son ^ A -fc & g * *>]US 5,783,691(1998) t^^F- 
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3- » &*fHiL*H (7) 

m. & m & it & to j& % ^ m t s& & #j ■ a n $t 3. ^ it 

^ ft Bft 4L M it • 

^ # B£ i # @ # #. 4fe # - * *fe & > £ ^ 3* H 4b 

T ?'J # ^ • 

( - ) JR. ft ^ # ^ #] ^ * ^ • *t****-sr«.« : 
ft m (acetone ) - *f L> m (methyl ethyl 
ketone, MEK ) ^ m ft (ketone) • £ f if- 
(methanol ) - f£ (ethanol ) * f5 Sf- (propanol 
) * ft if- ( isopropanol ) * T Sf- (butanol ) # 

if ft ° 

& ^ M» 3 ' #J : 1 , 4 - T — Of- ~ ffi ?K ir U 
( 1 , 4-butaned io 1 diglycidyl ether • BDDE ) - 
jz. gf. # At (ethylene glycol diglycidyl 

ether • EGDGE ) - 1 , 6 - £, — Sf- ?K -fcr ftt 

( 1 , 6 -hexaned i o 1 diglycidyl ether) - £ — gf 
$g *K -g- at (polyethylene glycol diglycidyl 
ether) - if — it (polypropylene 

glycol diglycidyl ether) - £Ej¥#^-g|^L#§ 
7}c l£ (polytetramethylene glycol 
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3- * (8) 

diglycidyl, ether) - 

(neopentyl glycol diglycidyl ether) - £ -y- 
£ *K -B" >& ii$ ( po 1 yg 1 ycer o 1 polyglycidyl 
ether ) * — -B- >* # $g * -y- >* 6* (diglycerol 
polyglycidyl ether) - -B- ft £ ^ ir ft H 
(glycerol polyglycidyl ether) - ^- ¥ S ^ %u 
£ ^Jc -B- ft ^ (tri-methylolpropane 
polyglycidyl ether) - $-&vati$-PtfijL-WHiH 
( pentaery thr i to 1 polyglycidyl ether ) & di 
*£B£#*£#.-B-fta4 (sorbitol polyglycidyl 
ether ) • 

( ) «&t*4^»4b^^4L:£';ft*#|/***4Lii*fc 
^^i.^>^m>S^ia® ' iH -kP : i£ It 3 - 1 1 • & 
m^-iS. ^^10-60 °C - 

( E9 ) Jl^^fet t (hydroxy group ) ^@ | 

£ St m # 44 ' « ^ I s ! H I ' fcl *° : (powder 
) > % m (film) - £ ?l -f± & # (porous matrix 
) - #t #fc (sphere) A & & (fiber) ■ 7v 

^ ^ # ^ #J/ * $&' t • (suspension 
) * # • 

( 3- ) i§ # m W 1*3 i£ 4r £ St t& # # 4b ^ & «| • #J *» 
0 . 5 >b j-X _L • 

( ^ ) ji & # * -14 fr m m # *t ' & & » & - n m - z 




i * &WiSLW (9) 

4fc & M yk ' H- a * ^ -7- * >f St ■ & $t ik > # 

« # $'J # 7jc «fck ^ *, it ^ ik & £ it iS # - 

ttf - J. 4^ # ^ T J-x ^ i| > ft^tt$Lflt3r>fc$Li&£.A|#8f 
£ At ' ^#fr£^ft^^^#*j&'l£&# * M # ft * * 



^ # ^ ^ fe» 18, m : 

& t # m • 

( - ) £ ft ^ * a #J 4L #. HL • 

( ^ ) ;fa^f^jte4k4tll«4b^4fe;^#;fc*#l^**i& 
t ' ^ 3 ^ ° 

( E9 ) H^f iHt^t^I ( hydroxy group ) 4^ S £ 
£ m mtt Wr ' JX #&■ *- (powder ) - (film) > 

£ 11 -\± & (porous matrix) - $t *fc (sphere) 
^ 4& m (fiber) iVl % * m Q M ' >fa >v ^ ^ :£ ft ^ 
#] ^ *fc * ' ^ j& m >f (suspension) 

£ • 

( i ) ife^t^it^##>fb*3C^^m^it#BfF B l - 
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i ' &Wi3LW (10) 

( ^ ) Jii£##.*j±*&'* * & « * £ 71 & # * flfc & Hfe * 
>f ' # * ^ ^ * >f jsfe . • &t |t & 4^ # & 3^ 

4ft * #J ° * t * 4ft #J -r «. m = N, N- — f & f at J© 
( N, N-dimethy 1 f ormamide ; DMF ) > N, N- — f 1- £, it J© 
(N,N-dimethylacetamide ; D M A c ) * fa W\ (acetone) - 
? S3 (methyl ethyl ketone, MEK) # S3 ^ (ketone 
) ' it f Sf (methanol ) - S£ (ethanol ) - p5 Sf- 
(propanol) * ^-^il (isopropanol) * TH (butanol 
) # m m • i ^ t t t ^ ^ #1 f t I ^ * (weight 
fraction) »T ^50-95% » i« 70-9 0% ^ • J. # 4ft #J t 
S3 & ^ $l ^ *r « 4£ * tb #J % ^ ffl ° 

_t i£ JS*- ( — ) :#*rjfe4tlR|L*^b^4fc»"5r«*4t 
f i&I (di-functional ) 4l 1 , 4 - T — Sf- — £s -g- >* fet 
( 1 , 4-butanediol diglycidyl ether > BDDE ) > 2, — g£ 
-=- Ifs U- >* a$ (ethylene glycol diglycidyl ether 
EGDGE ) * 1 , 6- — ~ * -tM* a* ( 1 , 6 -hexaned i o 1 
diglycidyl ether) - £ — Sf — m ?k ir >* At 
(polyethylene glycol diglycidyl ether) - £ i*j if- 
.r. £i -tr it (polypropylene glycol diglycidyl 
ether ) -£is?¥#^-SlL^*ig*ir>*S4 
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i>#«Mii8.«yi (li) j 
( poly tetramethy lene glycol diglycidyl ether) - #r 9h 
& ~ n$ ^ Us *K -fr >* H (neopentyl glycol diglycidyl 
ether) .' Bl -= f ffc & (tri-functional) 3- £ it £ m 

-fr >ib &t (polyglycerol polyglycidyl ether) - — 
>* £ *g *K -tf- >* a* (diglycerol polyglycidyl ether) - 
-fer >A £ #s *K -fcr (glycerol polyglycidyl ether) - 

B. ¥ & ft %L P £s -a- >A i£ (tri-methylolpropane 
polyglycidyl ether) » Bl |& J>. (tetra-functional 

) ^. ^ E3 £ £g 7jc -a- & i$ (pentaerythritol 
polyglycidyl ether) \di^$k^-£ffi&-&faH 
(sorbitol polyglycidyl ether) • 3%. M lb & fa 

% _t ife ^ — -ft ^ ^? & m it m ^ m tt #j & 

0. 0 5-2 0% ' ffij a0. 2-20% & ft ° 

i i& # ^ ( =. ) : ^^^l^i^"^10-60t t it 
tf > ffn iX 2 5 - 5 0 °C %, & ; ^^^it^^^r^i- & l£ 4& -ft 

3-11 ' * t a itiHi3-5&9-ii ift ii * ftft - 

_L i£ # ( g3 ) :^^ J f-.%^t^*m&( hydroxy 
group ) 3L®m$®£MH & • -a jfL ( powder ) - m 
(film) - (porous matrix) - 38t #L 

(sphere) & (fiber) # - M ^ 1ft ^ % & #J ^ * 

' ^ /£ » (suspension) it # ^ H • 3* ^ 4* * ^ 
# m & ( hydroxy group ) £ it # • # ft • it b/§ f tit 
(hyaluronic acid)-Mfef4tlll^^it«l 
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JEL *&WiSL*Fi (12) 

(carboxymethy lcel lulose ; CMC ) - Ife. # 1r-4- 35. $t A 
( chondroi t in-4-su l f ate ) > It «f -£-6- 35. H. A 
(chondroitin-6-sulfate) - ^ JJf- (pectin) > i% %k 
A (alginate) - 3fc Jit (agar) - & £ *t (chitosan) > 
£ H # (carrageenan) & ^ # (guar gum) • 

£ it ffl ^ # <fl ' «Ji^?'J«l:l«t^ ' * # w & * 

'f± & # * & Ml - K ifc * A^ailftjfeJft^iLia^*' 
T : ^^^^4L^iti^^>g.£^l^t. * |r I si ^ ^ f i # 

' «25-70 t Ifc ft jfc # #. ®. 2 n m 

ffl ^ aMfc * * ' AA*^?LI**4L^*«i*# ; ik m £ 

*tft4L^«»**«.«^^***#j^.«a*t > « & & at 

Jiifc^#W^tLlfe^*/9fftffl^-*S«.3tB.J&^**iL 
* * *! /9f # j*. ' *t#H*#l#*&TSfeto^4L-** 
£ 3t * #J *a ^ : 1 , 4- •& & ( 1 , 4-dioxane ) > It 

(chloroform ) ^ — It *P (methylene chloride ) v 
N,N- - f S f it ( N, N-dimethy 1 f ormamide ; DMF ) - N, 
- f I L UK ( N, N-dimethy lacetamide ; DMAc ) - It 
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i » fnflM (13) 

& £» fi§ (ethyl acetate) - ft m (acetone) - f £, SJ 
(methyl ethyl ketone ; MEK ) - f $ (methanol) - ^ 

gf- (ethanol ) - p5 H (propanol) - -g-^S^ 
(isopropanol ) JSl T Sf- (butanol ) ° 

_L i& # «H ( i ) :it^t^it^#JN-4L>fb^^.^^mB^ 

Pel ^ 1 0 ft 4t « -L ' & * 3 0 ft JL 1 2 ']> af- - f£ £ ^ A ^. 

a i it H ' ^*£Lifc4k#1t3I. : FJatw& • 

?i 4± ¥i - * 

4Lj&^**fc*ffl** ' # a * m -f- * jt- * > *t it a at n 

^b^4feS.*ti#«t*#*l-ial^#* (medical) ft A 



1 



(cosmetic ) _L M ffl ° t 



# #fc $■] 3SBL j& ^ 



J3£ (N,N-dimethylform amide ; DMF ) - N, N- — f ^. ^ Si 
(N,N-dimethylacetamide ; DM Ac ) » i*j (acetone) » 

f m (methyl ethyl ketone ; MEK ) 3^ m M (ketone ) 

' ^ f SI (methanol) * Z, 8£ (ethanol) > ^ S$ 
(propanol) * & ^ fl£ (isopropanol) - T Sf- (butanol 

) 4fL gf. & f.j , a** 

(weight fraction) # 3 0-90% • M-mm^^M^®]^ 
Sk & % it m & m ' * *, %L a & % 2 0 - 5 0 °C • A * * * * 

■ * & ^ # * » <i± p at m # > «. ffl a & ^ 2 0 - 5 0 °c m * 4^ 

7jc Tfr jfc • #^ffia^L50°C^T^^JiL^,^^ (hot air 
drying) » icti^^^o^flc^ (radiation heating 
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i * %W%LW (14) 

drying ) » sk, % % A $L M (vacuum drying) -ft A ^* M & 



'l± 1* JMt 

■^^^^^#1.4x106^^ f«tiwa (sodium 
hyaluronate) ^»«#*|-j|&-*.0.2jSL'*^10*^-^L^IB 
* t ' **S*4*#«#Ml3fc##IB#<&- (solid 
content ) 2 . 0% 4l it *ft f St «. • flfc-fcl^lftlt 
ft (teflon) *tfjfcLj&4L-f-4R**rt ' ^35°C^&£Mff*3 
It ^ & ft ' li^^^it^fii^m>f-^^100^^ - # ^ 
*t it a/i f i£ % m 4 ^ XL & M %k m ( 4t 1 A rtf tf) ' « 1 . ' 
0 N a 4t & >S ' $P jit & ^ M tik & ffl &L & it m S- 3 . 0 £. is ■ 

& jtt 3& ^ JJl • £i*$i&9]ff&$]Bt£.i5ifl - & 
gf. > ^^S|^DMF#^>#^.||7jc # tb i&6 0/40 ^ ^ $t 




S. - &*FHtLW (15) 
* ( 1A ) 





mm 


Jim 








Am 


^W/*(*4"5"^tb) 


40/60 


50/50 


60/40 


70/30 


80/20 


90/10 




40/60 


50/50 


60/40 


70/30 


80/20 


90/10 




40/60 


50/50 


60/40 


70/30 
^* 


80/20 


90/10 


DMF/#.(*4f3*lfc) 


40/60 


50/50 


60/40 


70/30 


80/20 


90/10 



&^#.^^-ft*al»]^^^fi£#J (alginate) £ Si ft # 

( *» 4U B #f ttO • H*l»«#*»iba^t***t* 
» 'It tfi - 

*p *r & # $ m ^ m x s- s» # • 
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i * ftWiSLW (16) 




* ( IB ) 

















^Sfl/7jc(44-g-^tb) 


40/60 


50/50 


60/40 
^* 


70/30 


80/20 


90/10 


"5" a- tfc) 


40/60 


50/50 


60/40 


70/30 


80/20 


90/10 




40/60 


50/50 


60/40 


70/30 


80/20 


90/10 



^ ^ * 4@ IS] ^ *fe fl\*-6- ^. Si ft 
(chondroitin-6-sulfate) £ St £1 # 34 5 ^-hi4 4sf5J# 
*ll-A#«»ll-*jfc»JK*^***#|(*i4tlC/9f7F) » 

£*t**fc#*:#3L . z m m & % -fk-e- ®t & % m & & m 
ik ^ & * 5. * m • 
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3- - &WiHW (17) 
* ( 1C ) 





4m 




4m 


4m 




4m 




40/60 


50/50 


60/40 


70/30 


80/20 


90/10 



^^^*^a|5J^^# (pectin ) » _L i& 

*ifc1fJ!fcJ**#Jfc • ^ j£ $ JR -fc ^ 89 # ft j& #l £. tb #.j 

i&4 0 / 6 0 ^ SSL & «. t ' Rp" ! T'fc#*Jfc^j§*.$.*.#- 

* (ID ) , 









Jim 


4m 




4m 




40/60 


50/50 


60/40 


70/30 


80/20 


90/10 



( carboxyraethy 1 ce 1 lu lose - CMC) £ it £1 # # » fli _L i£ 

fcb 04 i&40/60 4^ «, ^ & t ' -T % # J* m 31! 
M * £- & & ° 
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i - &W?tty (18) 




* ( IE ) 





mm 


mm 


mm 






mm 




40/60 


50/50 


60/40 


70/30 


80/20 


90/10 



^ # 'l± i£ JSfe 
^t-^^-*1.4xl06#«t*it^!f«t^ift (sodium 
hyaluronate) :£0. 2 & • 2£;*H0£fr^&46g*.t ' 

(solid content) 2.0% 

^ it m t sit ^ • a* it a ^ f m. #j ^ m & m (teflon) 

#f li^f fe^l-i^ ' ^35 °C^^^||^^^^ m , # 

— gf£~#B*K-fer>*&* (ethylene glycol 
diglycidyl ether, EGDGE ) *f JR, 4b ^ ^ ^ «. ^ # A * #1 
^ & 4* t (^,^2^-tf) • *b£*fcifce,flifc£.fln.ONft 
ft, 4b 4fc ^ 1 . 0 N a 4b H «. ' ^f^^t^^^K^^j&t 
' *o T * ft 7* • it a ^fit^m^ 3 5 °C 5c. t ' M 

m/ * : 70/30 ) >f & ' ^35 *C*-fkteftn*LM1k • ifc 4t * 
d -li >IJ ^ (0.15H^?JR.^4i|L'fb^^«.t) ' A it B ^ f it 
-fr ^ 3£ $'J t£ (hyaluronidase degradation) » i#^^o 
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i 

JL » ®W3L*n (19) 

^- -tf" (ethylene glycol diglycidyl ether, 

EGDGE ) &*t#|*iqfifc*fcft-fc4L^*»^#ft*#| 1 l' ' HT 

4b ^ #7 & At & 3£ Bf M 0 . 5 ']> 8^ a _L f$ » ^ ^ /& ^ 

£ S ^ 0 * (saline) ^&t24'hBf^ 
flfl f 8£ » JR # • 

* ( 2 ) 









A 


B 


C 


D 






















*5 -5- it) 




70/30 


70/30 


70/30 


«.^*r ****** EGDG 




4 


4 


4 












^ EGDGE ; £L&%m% 




3.0±0.2 


9.0±0.2 


11.0±0.2 






30 


30 


30 




30% 












20% 


15% 


25% 


>$M (^Ht) 




60 


60 


60 
















2% 


16% 


9.133% 



I 
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i * &WiSLW (20) 

it & w 3 - * m it /w *§. /& % ^ * & #i «■ £ it m it ^ t at A 

41. 4x106 it B £ f ML 8j A (sodium 
hyaluronate ) £#«#Jf4^*0.2jiL'>&*M0$;fr*-&«8 
it ' »l iift#i|#Mi^j&B^fi' ( sol id content 
)2.0%^it B flt§£>&$t - ^it B ^^^t>^^#J^v^afl 
(teflon) ^tft/k^^fe^lJIrft ' ^35°C4L&Sfc:JSi*j$fc 

^ m ' $t m & it m ft ml % m & & ^ioo m. * • & *b it 
«wtatsi«*^^*^isifcLAit*!i^L^z« — # — *8 * -a- ^ 

&g (ethylene glycol diglycidyl ether, EGDGE ) & 
4b^4fc4Lflt^#**$&#|^3L**ifct ( *» * 3 m ^ ) ' it 4t 

4& <H #^3. 0 • it^f^?l^^35 o C'iS.>S.>S.ii60^# 

' j» £ fit & it B 3 ft Ml ft m A ^ >f & & t ( p5 sg / * : 
70/30 ) : M * ' # ^35 lC*.*fc***i*r*fc*4t. - Sfe 4f * W it 

(^0.15H^?A*4LlL'fb#i*>fet) ' A it ^ f ML m 
% ft ( hya 1 uron i dase degradation) « *#:&*i£3 | 

^- i -fer it (ethylene glycol diglycidyl ether, 
EGDGE ) £. & #1 ^ ^ #. ^ # & jg: #J t ' # ^ i ^ % & # 
^^#J^i^70/30 a_LBf . gp^r^^^iSil* 
(saline) ^ * 2 4 * b£ ;f -#* jg. ^ ^ & -\± it B fl f til 
# «■ • 
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X-*&WiSLW (21) 




* (3 ) 









A 


B 


C 


D 


E 




star* 












50/50 


70/30 


80/20 


90/10 






4 


4 


4 


4 


4 


* EGDGE a^-**fcj».#l4L 


3.0±0.2 


3.0±0.2 


3.0+0.2 


3.0+0.2 


3.0+0.2 


(0.1 5M fUt#3,24 


60 


60 


60 


60 


60 

5 



t«fe^j 4 : * I s ] 4 # & ^ & — m — #s * -a- >* fet «■ £ it m 

*t 3* -f- * 1 . 4x1 06 £ it 8i it W f #9 A (sodium 
hyaluronate ) # 44 & ^0. 2 it ' * *M 0 * *r ^ j& « * t ' 
^^iS.^#^#^J^^icS^# (solid content ) 2. 0% 
it «M§ ft «t ^ 0 filB^ft^^^A^I,! (teflon) 

^tHA^-^fe**!^ ' ^35 °c m $tm &m ■ it 

fA^t^l»ItiiSa^4:^^^$^ 48 if- ft it 




3. - -Mtfcaji (22) 

(ethylene glycol diglycidyl ether, EGDGE) 3t |^ 4b 
^ 4fc >& ^ ^ + ( *o * 4 m ^ ) • itb £ At 

#t ^ ffi 1 - ON a. 4b * * ' 18 3£ Ik 3^3. 0 £ • 

it w % ul f 4 m ^3 5 °c a. & m 6 o a* *t & ' m £ m m &w n 

tl^lAtjitt ( f5 13/ * : 70/30 ) >£ • #^35 °C 

• m ft » «. m t% ( a*o . 1 5 *l 
& -fb m %l * ) > ^ it ^ f at * y > * m « 

(hyaluronidase degradation) » :fco ^4 /*/r tf » 

7jc -y- (ethylene glycol diglycidyl ether, 

EGDGE ) £At#|4L^#.SS,^:fr#*.#It ' t ^EDGDE £ At #J 
0.2%J^_LB^ . -g- ^ j£ 4. a ^ ft 7jc (saline) >&>£t24 

* b£ _t ^ <#* }%• m ^ £ At '14 it W f at % Aft # 34 ° 





it<yjf tt. 




A 


B 


C 


D 


E 


F 


it^ vol? mm 




Mm 






$*« 




^m/7jc(4*W^tb) 




70/30 


70/30 


70/30 


70/30 


70/30 


+ 

EGDGE-£_44>&&% 




0.2 


0.5 


1 


4 


10 


^ EGDGE i^^m 




3.0±0.2 


3.0+0.2 


3.010.2 


3.010.2 


3.010. 


*»3U1*(0.15M at* 
*L4b*J,24 




60 


60 


60 


60 


60 
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i - &WiSLW (23) 

3*J&.T (CMC) # 34^*0. 2& ' *«M0 4 fl- 

4l & m * t ' ^ % a'** (solid 

content ) 2. 0% ^ )| f I. t ^ t >i t • i» ¥ * A * * *^ %L 
W^mSLti. (teflon) tf^MtiLZ-^famAft ' m.'4-&$L 
J* ' ^ # H f ^ t ^ i ^ ?L I # - itb & f & * * * * 
l?lRliiAiZ;-^-lg*t)AS| (ethylene glycol 

diglycidyl ether, EGDGE ) 3$. % 4b & 4fc ^ ^ # ^ * #J 
£ * t ( 4" 4fc 5 #r 7F ) ' *b£*i>fce,5S&4jtJIU.ONIL 
^ 4b «i & 1 . 0 N a 4b JL * * ' tt£$&^#**#j4LS.*fcifc*L 
aft. Ik tt. ' T ^ m • 3&f&#&*&*&Hfc4fc;^3 5 0 C'li.a 
T ' ^*flafc*fcfcA*flT&4ft***4L:l^a&£^ifct 
|St ' ft ^ $L t ( « «/ * : 70/30 ) * jfe • #^35 

' aft 4f * 3H ** ( ^0 . 1 5 £ Jf- a * 

^ a -fb #3 sg. t ) ' bl it ^ t s& he * ^ # m tz, 

(hyaluronidase degradation) » & ^ -bp & b ^ ° 

£*.=-g|.=-*iB#.U->*ftt (ethylene glycol diglycidyl 
ether • EGDGE ) • t & ?K 

0.5% • ^^42^f^0.5^Bf ajiaf . ep-^r^^^^S 
* ft #. (saline) ^ t t24 a J: ^ t 4i ^ ^-|t i 
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i > f^ta^ (24) 
* (5 ) 









A 


B 


C 


D 


E 


F 




















70/30 


70/30 


70/30 


70/30 


70/30 






0.5 


1 


4 


4 


4 


^ EGDGE 




3.0±0.2 


3.0±0.2 


3.0±0.2 


7.0±0.2 


11.0±0.2 


fUt#},24 -J>a3-) 




30 


30 


30 


30 


30 


>&j^m(0.15M;jg.& 
fUt#i,24 ^a^) 




60 


60 


60 


60 


60 



Fel «f" ^ ^ ^ ^ '14 i£ ^ 

(pectin) H 34 ^ ^0. 2 & ' * *H 0 * *h 4l & 
^ 7K t ' afr£*"'i*#*#Ml3#J&Bl*&#' (solid 
content ) 2. 0% ^ # & - >§- >& • a ^ I*] A 'J> ^ >£ 
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JL*#qB«tW (25) 

M &r m #5-9596 Z> SI 1? ^ /& ^ (monofilament fiber 

jL#*M*^-50^*^Isi*i.to4L^-^^.^# - m itb * & m. 
m%-^&Z>~&~8s& J frte*& (ethylene glycol 
diglycidyl ether, EGDGE ) m. % 4t & $fo ^ «. # 41 #J 

& $1 t ( 41 6 #r ?f ) ' ifc£*t>&e,5S&ftffll.0NIL 
IL >fb #5 j& 1 . 0 N a 4b A j& «. ■ 

4& ' *»T*/9f * ° *.J*KL^^SL«t«.t ' «. * * SI St 
& 4S. - |SJ ffl 3l * m 3. £| 4 3£ ft ' 2. ^ >t >3t t 

( p5 »/ #. : 70/30 ) tit ' # ^35 "C^&^ftft&^ft ■ 
ife 4f * # *t 3H t* ( ^0 . 1 5 £ ^ & * ^ a 4b #i $L t ) ' A 
it. f at 6£ (hyaluronidase degradation 

) > m & £ 6 ff\ tt: • 

* *b * ^ * 3^ . ^ ^ m. m & & — m — «s * -a- & 

it (ethylene glycol diglycidyl ether » EGDGE ) 3t 
j& i&3 . 0 a _L ' f ^^t^^ jti^^O. 2% > £ 4^8^ ft 

-it o . 5 ^ « ji . «&^i&25tfl(i&iai ' /& 

± 38 ^ A 7X (saline) ^ «. t 2 4 * u _L >F ft 4l £ 
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i * &W1SL*n (26) 
* (6 ) 









A 


B 


C 


D 


E 


F 




ftNRfe 




mm 








f58B/;#. 




70/30 


70/30 


70/30 


70/30 


70/30 


EGDGE ■§" >K M % 




0.2 


1 


1 


4 


4 


^- EGDGE i!L&# 




3.0±0.2 


3.0+0.2 


5.0+0.2 


11.0±0.2 


11.0+0.2 


*»3Ut*(0.15M* 
&IUt*J,24 /JnH^) 




35/30 


35/30 


25/30 


35/30 


50/30 


( °C )WK^) 
*#i««(0.15M St 
&3Mt#J,24*a£) 




35/60 

^* ' 


35/60 


25/60 


35/60 


50/60 



« « *k « «t 
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i - WW (27) 

48 * + ' ^£»*fr(fr£#Ml3*&J&B*&4&- (solid 




content) 2. 0%^>&$l • # ifr jlfc » a ^ |5] A 'J> 4l ji ^ 

£f ^ ^95% 2> S$ + M * ^ £fc (monofilament fiber 

) - frmt££mmz-m.mfr & • *Mt^n^^*^# • sp 
-*r # i: a *m. * * - 5 o ®t * * I s ] & &a ^ m. m %k & # • m at $ 
mmm.m&^&* m&mm. & it & 

«. ' ^ £ *& a ^3. o £l is ° p m m m. m ^35 °c £ & 

4St » ■* ^ * j& + ( p% W/ * : 70/30 ) >* xsfc > # ^3 5 

ic*.*,*** ' st 4f m *t m « ( ^0 . 1 5 n jf ^ a 

4L a 4b #9 * & * ) > # *. *» * 7 #r ^ - 

* ifc If tk & * # J£ ' £*«4A**£**'ig**£|tjMb 
^ ^ ^ i i ^ ^ t ^ ^ II t • t ^ * ^ a ^ M a 
#J fife, tk fa & i&3. 0 U _L > 3t&4b^^>&&££i&l% • & At -4 
S b£ W & 0 . 5 ']> _h h$- . wil^i§2 5 0 C ^-S.iai ' £p 

fi£ & 4t £ a it ft * (saline) ^ «. t 24 * b£ _L * ^ * 




! 



i - &W%LW (28) 




4fc (7 ) 







i*j gB/7jc( 4 4 ^ ^ tb) 


80/20 


80/20 


80/20 


80/20 


fcSMH* EX-861 gtlUb^ 


0.5 


1 


0.5 


1 


A^^Tft&M T EX-313 £Ri?Uti^ 


0.5 


1 


0.5 


1 


«.£»#*fc»#l* EX-314 **£/fb^ 


0.5 


1 


0.5 


1 


EX-411 4t*Ut^ 


0.5 


1 


0.5 


1 




3.0±0.2 


U.0±0.2 


3.0±0.2 


11.0+0.2 


5c^^m>a^( °c )WK^> 


35/60 


35/60 


35/60 


35/60 


i*#.£#*>35C, 
0.1 5M fUb#i>&>&t,24 











*EX-861 ( d i -epox i d e ) Polyethylene glycol 
diglycidyl ether, WPE = 587 (Nagase^sJ) 
*EX-313 (di-epoxide) Glycerol polyglycidyl ether, 
WPE = 141 (Nagase ej ) 

*EX-314 ( t r i i -epox i de ) G 1 y cero 1 polyglycidyl 
ether, WPE=1 45 ( Nagase 
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i » &WiSLW (29) 

*EX-411 ( t e t r a- epox i de ) Pentaery thr i to 1 
polyglycidy 1 ether , WPE=23 1 (Nagase^^) 

#L i£ J§& 

4i|^it ' ;te£afc#«#Ml3#j&flO#^ (solid 
content ) 2. 0% ^ t f * t ^ t ^ it i >i ^ • 
^r^itm^^^J^^afl (teflon) ^f^ic^^fe^* 

-a- >* a* (ethylene glycol diglycidyl ether, EGDGE ) 

m n 4b ^ ^ 4i a ^ # $k #J ^ £ *k «. t ( *» * 8 m * ) ! 

fc£**e,fli&'fitMI1.0N|L4tft*>fc-» *! & a # 

* «. t * * ' 4^351C ' it -ft * ft 
tt ( ;*0. 15£:**&^lMh*5*>ftt:> • ft jfc * *» *8 

& ifc * 3& .*£ ^ # ' &?&.*fc*£*£#8i>*4*Jifc4fe>gE. 
^EGDGE iH«4:^*st^*<|*JM + • # ^ * a # 
& #] *fc 45. 5^3. Oa-h • ^IL>fb^^7$.«*^aB^Bg>j5E. 

o . 5 * a* a ji r$ . & m a & & 5 °c . ff> # ± a 

* A * (saline) » Jfc * 24 * Jl * ^ /* *L £ 44 & 



2 




i - &Wi}LW (30) 
* (8 ) 











8A 


8B 


8C 
















80/20 


80/20 


80/20 


•;g.^*a>^#J * EGDGE 4L 




4 


4 


4 


^ EGDGE flfc*ffl-<. 

tttML 




3.0±0.2 


3.0±0.2 


3.0±0.2 


($0 




25/60 


35/60 


50/60 


0. 1 5M * A JMt* t ,24 











aJi^T^^e.tl^t^itl ' <s * it # BL M & # 

# n, ffi • ftii^itai^ AiiF^^t » & * a& ^ & m. 
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it # I* : 

(b) iR & i& & & & m 4b & to ^ t fa & m/ * ft. Ifc & t Z- 

it. & ft ; 
6d » «. t ; 

# 7jc ^ £ it m # • 

2. *f1t*tf4&lll#l**.H&2rft- ' * + i**a**iaMb 
^ 4^ # ^ #l + ' ^$,ift^#i^til^ 
tb ^ * 05-2. 0% • 

3. fcffl*2*4LjRifc>5rifc ' * t tt * * ^igUb 
^ #/ ^ # 4& #I * ' ^ai^b^#/6fjflf^ 
fcb ^ ft 2-2. 0% • 

4. fcffl$l*4LjRsft2r* ' * t %r m ( a ) if 
ft i ft ^ 1/ f . i| I T&ia.n^-~m.4b&&)£i£m.4b&ty] 
#7 % ^ #J :l,4-T-=.«*-=-l8#.-9->**i ( 1 , 4-butanediol 
diglycidyl ether ; BDDE > - Z*~m~%B*-tirteU 

(ethylene glycol diglycidyl ether ; EGDGE ) - 1, 
6- Z> ~ if- ^ $s ?K *t ( 1 , 6-hexaned i o 1 diglycidyl 

ether) - £Z,—if-=-*g*KU->*S* (polyethylene 
glycol diglycidyl ether) - £ft.=-S£ — Sgtf.iM*** 

(polypropylene glycol diglycidyl ether ) - £ E3 
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f ^_ g| ij- m. ( po 1 y t e t ramethy 1 ene glycol 

diglycidyl ether) - #r — S$ — US t|c -a- & at 
(neopenty 1 glycol diglycidy,l ether) - 
IS >A ft* (polyglycerol polyglycidyl ether) - 

— -a->A^lg7K-a->AS* (diglycerol polyglycidyl 

ether ) - 1r £ £g ir ft At ( g 1 ycero 1 polyglycidyl 

ether ) ' = if iS^^iti^ 
( tr i -me thy 1 o 1 propane polyglycidyl ether) - # /& 
\zg 1$ £ *?§ ir ft it (pentaerythritol polyglycidyl 

ether) £Ld4$&m&£m*-frfem. (sorbitol 

polyglycidyl ether ) ° 

5 . *° t n * *J ft 89 % 1 * 4l ft at * * ' * t * * #1 / * 

6. *»Jftffl£5**.*L*4:38r* ' * + 

7. *. * tf * *J ft m % 1 41 ft it 2r * . £ t # i 
& &. B3 & >£ ^ 4*7 ° 

8. ftfflfcl**-***** ' * t *T * 

& ¥ Si J£ ( N, N-dimethy 1 f ormam ide ; DMF ) 
& it fl$ (N, N-dimethy lacetamide ; DMF ) 

(acetone) - ¥ 2> Sfl (methyl ethyl ketone, MEK) 
¥ if (methanol ) - if- (ethanol ) - m if- 

(propanol) - & ^ S$ (isopropanol) Bl T if 



N, N- — ¥ 
N, N- — f 
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( bu tano 1 ) ° u 

9 . *i*1fr*#lltffl.#l3Ji*.*Ls<t3&r* , £ t # ^ (b) &m 

at m &m • 

10. #9**.*ifc35r* • £ t # S£ (b) ft 
JMF at 1H £ f8fr3-5 ft B - 

H.*»t***lftB»9«4Lft3t^* ' * t ^ » (b) # 
a* at &r A IS 1^ ^9-1 1 ft B • 

12. *»t***lftlll*l3li*.ll5t** ' & t # S£ (c) ^ 

4b ^ 4fc # % ^ to • it a £ f at (hyaluronic acid ) - & 
f 41- £fc (carboxymethylcel lulose ; CMC ) - >Rfc # 

(starch) - il ;| t I (alginate) - 
A ( chondroi t in-4-su 1 f ate ) - It t * - 6 - %L at A 

(chondroitin-6-sulfate) * °£ «^ #J- # (xanthane 
gum) - & % m (chitosan) > ^ Jf- (pectin) - & j@ 

(agar) > I (carrageenan) it ^ ^ # # 

(guar gum) 

13. *» t*#*lftB*l«4LjRsfc^r* - *ttt**4i>* 
& # & & to h % m ( f i lm ) - (porous 
matrix) - & (powder) - >J ^ (sheet) - 4A & 

(fiber) ifc fl& (sphere) - 

14. *«*1t##lftB£l**-*Ls*::5r* ' & * # 3$ (c) # 

i»^**.4L^ai«i**i^«*rt ' m. it ^ a ft m 
ivi^£mm#&tk • # « ^ ^ jm ( b ) m jR m #j m. 
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15. *^**#JJfcil*l*4L*A38r* • * t * (c) #. 
J»^*£.£«*«*ifcX^«*iS ' & A « 3£ # 

# • H & * £ ?l '14 ( porous ) *kfcZ-£mm&H&L ■ 

# ^ ^ ^ ^ (b) ^rlf f t • 

16. *»*tfr**ll£«*l*:S.J|ti43jr* • *t#*(c)« * 
^**.^^lt***t»*»*"**#l ' « & & £ 
St Si iK XL ffl #. ' A**ftaft4* ( powder ) & J{ 
ft. (sheet) ' (b) Af H 

# ¥j & t • 

17. *»*#*#!*&ffl*l3|i*.jRs4ar>fc . £ t # »(c) ft iff 
^ & & 4l # at « >fc RJJ ft * ifc * A ' ^ it IB Jfc ^ Kt 
^ ft ' (b) m U & #J * Sfc * - 

18. *ft#**!llfcBI*l**.H3fc35r* ' * t J»(c) # JNF 

(coagulant ) t ' (fiber ) ^ £ St ft # 

ft ' # ^ # W ( b ) m SH # #J «. * • 

19. *»t*fr#*]|£8l£183Ji4LH3£>8rife • # 4ft * #| ^. « EQ 
AtoA^A*.A*4ft*#|-/9f*A ' * t # * * » ft it 
i T i£ fe ^ - m A $ & % Hk » m 4§ XL & : 1 , 4- - 

(1,4-dioxane) - IL-ftr (chloroform) - — It f #t 
(methylene chloride) * N , N - — f 4k' ¥ at JBr 
( N, N-dimethy 1 f ormamide ; DMF ) * N, N- f 4t Z* a 

( N, N-dimethy lacetamide ; DMAc ) - St §£ Si 
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(ethyl acetate) - ft m (acetone) - f £> m ^< 
(methyl ethyl ketone ; M E K ) * ¥51 (methanol 
) \ 2> B£ (ethanol ) - ^ S| .(propanol ) - ^ S$ 
(isopropanol) ATI (butanol) ° 

20. *»*##*'Jf£ffl*l3**-*L$*35r* ' £*#^(d)^& 
^AiSiS.^A10-60 o C ' 3. At JSL M ffl h 0 . 5 * 3- 1 2 

21. *»t*#«ltB*203j|4L|l5t** ' * + ^ « ( d ) £ 

^>S.iija>^^25-50 o C - 

22. t tt * #j ft n 1 4 m 5.18 * - * ^ m at ^ * • & 

* ^ % ^ # ft #J >t $fc ' # & « $ >#" ^ * >f gfe ' & *fc 

& ^ # * 44 £ it # 44 # A m tit tt * ( medical ) 
^ H oa (cosmetic) _L ° 

23. *»f***ll£ffl*22«^*Lsfe^r* ■ * t *. *t - jfc 

£ St m # ft ' A-lfeffl^TK^-a^*^**!** ' # «. 

m >* ^ * * >* ' £ t ' & * 4l «, ^ 4* #j & ^ 

& # * & M #k #J ' * *fe #J ^ W (acetone) - f 
& m (methyl ethyl ketone ; MEK ) - f S| 
(methanol ) - SI- (ethanol ) - p5 S| (propanol 
) * p5 S| (isopropanol) A T SI- (butanol) & 
to • ^ ># ifc * * * #1 ^ 4 * ^ (weight 
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! 

fraction ) ^ # ^50-1 00% • 3. m m & S$ M #] V* 
M tb #] m ' *, i$L 4l SB. & ^ 1 5 r 5 0 °C • M >t ^ yfr & 
& ^ # * 4± £ * « # 44 ' # «. m 3. & ^25-50 °C $ # 
4l & • 

24. 4* t * * *J ft ffl £23 31 ^ m at 3r * ■ * t « «. fl! * #. 
4l % & % m, #J * * ' # «. ffl >* * * * «L ^ *&■ * 

hk - & n m *k * & % %k - & m& %K&®%L$K%L j f-z-# 

* « & £ St m H 44 ' ii*50TCttT^jfe 
JiL^lt^ (hot air drying) » ^ti^^^ro^lt^ 

(radiation heating drying ) - % £ A $L ^ 

(vacuui drying ) ^ A f a ft ^ • 
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t*##^8«l:3*IL'ffc^4fcS.*t^»«#*KEpoxide Crossl inked Polys 
accharides Matrix)4LfLi&^>£ 
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UNA 



* 8/40 X 
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tffrl£#;S:&:^&4t^#?£M#8i3&## (Epoxide Crosslinked Polys 
accharides Matrix)^fLi^^r^ 
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t**#^«l:3»IL'fb^«7fi.*ft^*«#* i KEpoxide Crossl inked Polys 
accharides Matrix)^,^.^^^ 




tt£##£«|:J£&4t^£.M2it&#*KEpoxide Crosslinked Polys 
accharides Matrix)^,fii4^^ 
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$ft%ft&&:3&kit&#i$.i&£#to#&($PQxide Crossl inked Polys 
accharides Matrix)^^^:^ >k 
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